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http ://www .nas .nasa.gov/~deepak/home.html 
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Networks of ultrasmall probes on planetary surfaces 
Micro-rovers that drive, hop, fly, and burrow 
Collection of microspacecraft making a variety of meas 
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Over 100 talks in National/Intemational Meetings 
Two Feynmann Awards 





Numerous parameters 
influence CNT growth 



besot 







10 urn "multi wall 
nanouibe probe 







280 nm Line/Space Array of Polymeric Resist on silicon Substrai 
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Conductivity of DNA has been controversial for decades. 



DNA Electronics (Device / Lithography) 






ELECTRON TRANSFER EXPERIMENTS 
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Significant dependence 
on Intervening sequence 






Based on Phosphate bridge acting as funnel junctions and H acting 

as capacitive element 


DNA coated with metals can act as interconnects 


DNA has self-assembly properties 

O 



DNA Junctions 


Single Electroii 
Transistor 



DNA as Electronics Elements: 


about DNA as metal or semiconductor ? 

Indirect measurements in the beginning led to this 
controversy? 


Transport twe a suremeiU^ on $m$le DNA moietuk* C. Dekker (Delft) 

Nature, 2000 



A 10.4 nm long, double-stranded poly(G)-poly(C) DNA molecule 
Metal nanoelectrodes that are separated by 8 nm 


Metal coated DNA serve as conductor. 
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Examples 


(NYU) 
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Molecules 



DMA 

Nano-mechanical 

Device 
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Carbon Nanotube Electronics Band Structure 

(basics) 



Hexagonal Lattice of a Graphene First Brillouin zone for an arm- 
Sheet - (2xunit cell) chair tube. 



NanoSpace 98 - D. Srivastava 
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Carbon based Electronics 



3 -terminal CUT Hetero junctions 


VoLl'ME TO, NUtfHER 22 PHYSICAL RHV1HW LETTERS 1 DtmiBtt IW 



HO. Kci4ur>. <a.i Fatty retaxeiS (5_5 h IOjOh^J) mbs (TO. 
Ulter Mnpjoree colored batts. denote the alum* toraiag Thu 
heptagons. Ffe itnacrurc cuatatxi ux heptagon* and no 
pentagons. (bi FttDy relaxed (9.0H IO.OM9.Ot tabc (T2>. The 
twnptowe colored b«lb deaotc the aon» forstsiog the teqxitgoas. 
Pc«*go*-i jr: denoted by while bulb. The «n*m»e contain* 
eight hepeap'os and two pentagon*. 
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FIG. 3. LDOS fur the tvfcoed (9.0M»0.0M9.C» stractur* «T2> 
si vxrioHs «tos» sections iadkatol w Fig. Ubt. The tasgw 
coatrilMCaua in the gap k due to (be pvoenpe of two extra 
pairs ot iKgUgun-peaLagon defects at the jtsactiua. 

LDOS of (10,0)-(9,0) "T-junction ,f 


3 “-terminal CUT 

Hetero junctions for Molecular 
Electronics Applications 


Mol Elect 2000 - D. Srivastavi 





Multi- wall Y-junction Carbon Nanotubes 






Andriotis, M, Menon, D* Srlvasiava and, I 
:h#m®alonskl t submitted, Phys* Rev* Lett 








emiconducting Y -junction Nanotubes 
with Different Angles 
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A Andriotls, M. Menon, D. Srivastava and L. Chernozatonski, 
submitted, Appl. Phys. Lett (2001) 








D. Srivastava, J, D. Schatt, D. W. Br caner, K. D. kmmmt., M. Feng And R. Ruoff, J* Pby*. Clum ¥©t 103, 4»§ < JW|. 
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Rift- mim etic Dendritic Neurons: Carbon Nanotube 
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i. Srivastava et. aL, Comp, in Science and Engineering, IEEE, APS (2001) 



